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WE fcf y h & -5 l^tt > >#;U *«F^WtT -5 fc* U £ 

Mjas/-Htt. anwtsnsiitfc 

^•SSiJEb'y h&£Utt->>:t^a>£;fc£j?r4-©:/n^ 

Bo 10 
[»*^2] WE«8P£#;#:??7tt. 2/-K^©S6 

tC&4Nfi©bf K**^tt5'>#;i'*-&*, WEI 

*/-F£. Tfi-fc<Dte*y-Fi£-&*. WEN® 
cDg&y-FcDp^oiott, 

M*£2£Ett<D£B. 
[W$9f4] Wimzfny?M.mmmt-7n-izx\Z. R 20 
x, ( i =0, 1. ... N- 1) £WE§<I3nfclf 
yh'»*MBiv>#*il/. f (•) £WE*3F-^tc,£o 

f (rx, ) «WE**y-Ffc*«tsn*WE«*iE 
y - h tcgfrr * c t (c «t o TBai&s tx^w^Ji 3 ke 

«O^Bo 

[«*«5] WEW»f (.) a. Httnsc. wmm. 

tH»*JS4CE«0*E«. 
[«*a6] M^n-^t«^t^Dt7ll W 30 

EttSEy-H-tn-enfc^viT. tttftSEz-Fcstts 

n'4«rE*fty-K^60A*OH*g (.) *fH*r 

sxf-^t, WEtft*/-F©»JWs*£WE»**s 
m&vm wEW»g (.) tt, 

©5 "5 tfe 1 0$r^tf»*JS6(CEttW»e<. 

[fll**8] WE^o-y?M?iJ^{t? , ci-fc7.tt$S 

i-. WESHcy-H-c-n^tiicfeuT. 40 
«s»snattEi*aEy-H^6oA*oHi»h (.) * 
w-jrr*;*?*:/*. WE*»y-KotnMs**WE 

B«*y - HttJWiitfrbTStff Stl*g|*l 6 ICE«5 
©gfi. 

[IS3£JS9] .WEHfth (.) tt. #|gci*H^ct5J:y: 
¥^ft:M$c© 3 -6 ©'>& <tfeio £^tyf95j<J!t 8 icE 

t«*3fii0] WE^D^^MWai^ft^a-fe^oi 
©WIS® LIS. WE^#«yn^^rtcc»^T©WEt*y 50 
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£8tjfc3S2le:E«©gfi. 

[f^i 1] WE^ny^M^m^ft^a-feX©! 
@©8SjgLtt. WEFr-^O^a-y^rt^TCDlfiEtf-y 

»* =«KK *nfc«JB«[**j«"r*il*« 2 tcE«©£E 
B. 

m^H 1 2 ] WE^a -y ^M5>J(g#{t^D-feXtt, 
£T©WEtfc£/- H**WE^#©*!ll«J^#*i«&rt 
*fc*7T*lll#B 3 icEHtOgB. 

TO13] UE^D-^t^ft^nt^tt. 

B. 

Mf&B 1 4 ] WE^SSc / - H fc* » Z MWiZfa y if 

& s ^ tt -> >3p;KDS*-r -5 * & v^imtto 
Mara 1 5 ] mmmm^if^ y a. 
[«*«i6] me 1 ao*sji«sn&aiy - h 

ttS&fc, tJMilx^. /J>&< tt> i-r><D*|ffli^;M3 
3S 1 5 CEfOgl. 

.(■I** 17] WE3J$l"<JKZ>WE/-Ftt, WE 

[■MC9I1 8] WEl"<JKBWE/-Ftt, WE'>& 
<tt)it><D+ML"^;i/rtc!)WEy— Fd*, fitiUci/^ 
;u©/— F/^£>©*A;>}£g{tu #cicij^< u^;kd/ 

Oy2 rtft#tt*ft5 d <h tt < WE& l^JMCiS WT 

1 9] KlEMl/^©t!ffSy- b'cDttlTj 
tt. WEm-^O^D-y^rofcJ&wgjtStlfcf-y 

So 

(,>tt->>#;Koig5£<a<i:. ^«iaa-r^)*^?s^*-5ii 

ttm«tt«Jt^ffit*^A^tt*)ll 5{CE«»^B. 
[i*)S2 1] WE^ay^M^^tya-trXtt. 
Rx, (i=0. 1....N-1) £WEg«£ttfc 
f7hWWi^>#MU. f (.) SWEWF^ICJ: 

tf (Rx, ) WE3MWl^;M*J<Z>WE£/-F'v 

© a ^ t u r #t^r s z. t \z ji 10 vimit s n * 1 
5 izmwicomm. ■ 

mj£m2 2] tammmf (.) tt. bkim^. mm 

^trfflS3l<JB2 1 IcEtSw^B. 
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u taKt^©^**®^^® 7 "^'^^* 11 
i 5 ic:iHSi©&B. 

#£KlSS©;!K*iEigW&> ££#**&«**©**« 
&© 5 *i ©'>& < 1 *> 1 o S-gftlW^U 2 3 lci2«©SI 

tt*a=v F£ffl^TfHI££*u mLZfaV^b&Wz 
mG&itzfu-tXZmBSfrZ <fc 5 K*lSft**«n6Tr* 

m&m 2 8 1 fififfi^«fcfc^^^^ / >^< * 

*s*c«ts«ett. ^^tsnfcflfifay-F.hiffffi so 
s**«rr* - fcfc * o fT*>n*i**JS 2 teas*©* 

fi 
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^f,^2»'7-F*mia^cD*^3-F , 7-F-C^^ 

n*»*JS 1 5 tciamcoSB.. 



liia©ffiSS^n-5«iS/-F«5etc. N«-«© 
g&/-F£T©-HB©tft*/--Fi£^#- ttEN® 

gnaws© tr >y f <&•?> w*-> >#*w«ikw* 

Rx, (i=0. 1. . - • N-l) &ISE§«^nfc 

k*->FS-s.vi«->>^ti-. f (-) siwawc* 
a/ - f \zmm?z c t t-«fc 0 w&snsiMsH 3 5 tc 

[»^3 7] fiSEHScf (•) «> PHiSW&« •» 
^tfW** 3 6 \zWM<»Ji&' 

*ttjfeffUT«ffan*»*a3 5cfi«©**. 

[i$]g3 9] IfrEPScg (•) «. ^'J^**« 
£c, #*«*©5Sli»iE»Mk. *>£tf*H8:m*£©**M 
& © o t> n'pfs. < t h 1 o 3 8 kj»©* 

tc^sn-5StrE»fi/-F* i e.©A^©H^h (.) 
E«©^ffi. 

[S*3S4 1] IftiEKfCh (•> «. *SMWS*#* 
tf¥JiifcM*© 3 •*>©'>»< tfeio**t»B»*«4 0 
icE®©^^. 

ElOHiBbtt. giE3r4-©^o.>^rt©^T©BfFEk*^ 
H *s Hti-> >#Jl/©fcJe>©Mfr^ nfclf 
Stt^JM 3 4 tcEiS©^^« 
1811**4 3] toK.zfay9imm.W7n-t7.Ol 
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ft*sas»»osufc*fc*Tr*i»*«3 4 ce«© 
rati* 4 6 1 twae* / - f fc*»*ttE^ n » * 

«*trt»#B 3 3 ee*©#& 
[«*^4 9i mewfflw^©**!^-! 41 *' we. 

BftO^O y * ft ©fltiE&t: y h fc* v»i*-> >**©fc 
[M&H 5 0 ] mei/^owe^ - F t&E'>ft 

. [M**5 1] MM*kWW*E-''-* 0 >to il 

w*->>#*©*£«*> *©wa-r******* Vi 
rx, (i=o, i, . • ■ N-i) st»iasfi*nfc 

v;yh**v»tt^>#*tu. f (•) **B«H»K* 
ftf (Rx, ) IftRWWU^I'rtwtte^y-l 8 ^ 

■ox* t bt^t?. c t c * o wwt * n*ww 4 

7tcE«©^ft« ^ , 

[B*«5 4] ttEHftf <-> «♦ ■» 

^tsm^m 5 3 tcE*t©#&- 40 

[«*J15 6] ttCHftB (■) tt. /^J^-fttSEH 
Sc. *t»fR*©5RttiE»H*. fc^tfSHMW*®** 1 " 
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M5 8] #rtEy-Htt«*©^a^AlrtEtt 

na^H*. a^©«F^©fc»©a*©^ D ^^^ J 

ift*^ 3 3 trE*t©**» 

im&m 6 o ] ttrB#^tefcfc*&* w~'>fr< h 
%m»m\z^< n^^tsm^ 3 3 ice*©:**. 
im&m 6 1 1 mein^tfv y v ^tsm^m 

3 3 tcEK©^S. 

jifcsnaiwwsfliw* c ttct off t>n***a 

3 4 fcEf*©*** 

M*JS6 3] 9LmtfsWt\£v h**v»tt^>#* 
*>&fta«7- H*<l«tEW#©*r*!ift3- H-7- FT** 

*s*fcprr*»»*. fluwtanfciWE^- h tare 

[1***86 4] «#{fcSnfckI-v 
*-rfeAtc^S9© © A* ©HlSc^ffl ^Tff t> 

ns«f^4 7 tcE^©^*« 

y 7 ^ ©»t«sR4 i «a© / - h 

W*B 6 6 ] !MEtM*3.=* h «^n^*n, #IE/ 
tcEft©^S» ^ 

- h © -5 *. ©^m© / - f \zmm? zmizm. & 5 \z e«s 
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e 9 1 mow*- v h tt*ft*n. wsay 
- >-©^©#5£© 1 ^><^- Ffc*»*w*«** 6 8 

KE*©**.. ^ , 

[a** ? o i wEttt^* hiw-n*** we/ 
- h © ^ * ©£&® ' - «* www-**** 6 8 ,csat * 

10 0 0 2] 

[ffi5fc©&fl5] «F*Hfctt. ^S^H***^"*" * B 
K<»V»6nTV»«. ^<©*ffl»«^«. -©aw* 



p) 7;M'JXA©2 0*«. *%j:<jiv>6n««<MI: 

[0 0 0 3] If^tTJ^'JXABA. J. ViterbitCcfc 
5 TError bounds for convolutional codes and an as 
ymptotically optimum decoding algorithm! (IEEE Tr 
ans. Inform. Theory, Vol. IT-13. pp. 260-269, April 

1967) (da«SStlT*5 0. #PUT*W«B*CSfflU 

[0 0 0 4] 0ili> ftWfU'j'rVLmZfK*.™ 

« 1 oo **t. i o o «s «©#*** h u v 
(bmtj) io2^«i^t*5 0, ^n^ni 
0 (fe^tj=o. i. . . • s 

-IT**) . BMU10 2-jffl^Cl^ 1 ^ 

*©«. i try h»sv»tt-»^v*sfirr*A*t, 

^-r-5DD»-tt^-S«3--->^ (ACSU) 104 
-j©A*C»tt3naa»*£S«M-*. *&. BMU 
10 2-j*s«t«ACSUl0 4-jtt. HlBCtJ^T 
^n^r'tlBMU, fcJctfACSU, T7K$nS. ACS 
U10 4©afflUi*ll SfB$nfct*-y h**V»tt->> 



■yh (SMU) 10 6C)mA^5. k^tWSl 

n*m#©7ny** N *® aflianfcl ^ ,: ** V4tt 
-> > £-&tJ *> © ^ LTV>& . 
[0 0 0 5] 10 011 *«#0 b 'J 

,^0Cft0 (PMo =0) . *n£W©£-c©*a 
©/1X ;* h U y 9 *m®.*iKf3.Z>*. o\Z ( P M 

io h»*v>Bs/>#jv«wioar^«*-^ 

[0 0 0 6] ^D^W, Sfl4nfc«iyh**wB 
(fcfc*bi=0 v 1. • • • N-l) * 

i a fc©fl^&i?riB&*©*^^®*#* K: **' r 

ft^h'J'vfSltltS. hV 'J *©}*-*©#«© 

«. h 'J -y ;?trffl*BMU 1 0 2 Ckt>T*frS 

[0 0 0 7] 2. #tt&tcAsg/J^** ^ , J•;'* Srli • 
8* HJy*fc©*a£bT#J«S*i*. 11(05 

«. JtlMi. ACSU1 0 4lCfeV^T*fTSnS. 
[0 0 0 8] 3. #tt*C»bT. tttfcCfcoT*©** 
30 (StSfflUfc*»©««* SMU 1 0 6 

[0 0 0 9] ±JE©J:3fc. ZOWSl'^n-fcXtt. * 

©**K**i/ratfrLT*frsn*. b*uft*«6. * 

HJy**«, ^©»EU©fc©©A^tbT^StSn 

[0 0 10] toS^tTJ^'JXAH gfiSnfc:7 
p o, /7 <D£T© £ >V h ** v»tt-> >*^«^ nfc« 
(c «^MIc*/h©^X^ MJ ?;^**-ra«Ji*^ 
-r*^fcKlJ:0»7-r*. C©«^«> 

ihg state) t#tfn*. 6- ^c-ete*ft$ 

so n 9 j»sft*. ;fflh^A-7?wii *©^ 
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[ooi 11 K*t:y*=fyx.&&tt*fro. ±b©m 
^rtofc*«*isi*'t^**ieii^x*«^*.. mapt 

JV=fUXA». L. R. Bahl.J. Cocke, F. Jelinek*5«fc 10 
tfj. Ravivtcfca roptimal decoding of linear codes 
for minimizing symbol error ratej (IEEE Trans. I 
nform. Theory, Vol.lT-20, pp. 284-287, March 197 
4) IC, «fc0#ffltCf£«^nT*5 0, #»bT*!H*« 

[00 12] H^tf*<fc^MAP7^=fUX/.«^Tn 

#;K^TSACStr@©*S^^^ T - SS3nfcy 
n^rt^vb ft « v»»-> >* bT»fr#* 

[0 0 1 31 J:D»V>«DITiE«**«&et-r»*ffl» 

©_W#, fct^t*. C. Berrou, A. Glavieux*3«fcOT. 
Thitimajshimat^a TNearShannon limit error-corr 
ecting coding: Turbo codesj (Proc. IEEE Int. Con 30 
f Comm., Geneva Switzerland, 1993, pp. 1064-107 
0) I'iiiSn*. VvbPS^-tfW?* 0 ' ^ L 

*[0 0 1 4] .hffi^cfc^tC W«*tfMAP7J^ 
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«*©i&**miio3*a. **an&**fc**Htr* 

Sic. Wlttftl6JI«iK«^T*«>7^o-y**v> 
azitsiOTrt-*. ^j^*****^* 

D a - <t *X&a "5. 
[0 0 15] (probability depe 

ndency graph) SfflV^T. ^©?57fflUf. fc**- 

a. fct*.tf. #MbT*waB»i'SfflbT^a.F. 

R Kschischang:fccfctfB. J. FreylCka Tlterative de 
coding of compound codes by probability propagatio 
„ in graphical modelsj (IEEE Journal on Selected 
Areas in Comm., Vol. 16, No. 2, pp. 219-230. Feb. 
1998) ft#»SnfcV». U*bfc**S. C*l£T'*©cfc 

it, /vj^-fttSEff^sflS-rs-t^-csatt*®** 

[0 0 16] JJE©W«*6 | ii6*>ftJ:'3K' *^©m 

fc-r a«*Mk«7-*' 1 * ^ a- tf&B t s nx t>a . 

[0 0 17] 

[|£W^«*b«k^tTa3Hi] bfctfoT. *5£W© 

(kS^fr-ra/t«)O^D.-y^^JWtT^^UXA*3 
(0018] 

[jl£ffl£8¥j*-f afcJt>©*&] Rffl©^^'- 

t)=k^(r:ST-*xi'?- J rtcB*©itt?']fe# , l4^S^ 
U. ^ntci:0, *HMir^f^KfW*<S«b. 
•y hS:ii5s?)a,^T-^?tlx$>ao 

[0 0 19] *5EWCJ:ntf. ?D.;?^*1fl:r^ 
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gy-HSffl^. WWfc»f97t4. Kyh**t»tt 

/ - *w*n4 - 1 fcfc* e " *■ & * Vlttv ^ 

#^*6 ft*^o v V ©fc&©7a y * WN&W?™ 

[0 0 2 0] **w©#i5awrfOW« Ttt * ***** 

Hr^CD^D y * ONI© K >V h * * >^^* n * 

SUtt. Xfty-Hrtfc. »r#©:/n 
y-Hl^^ti?»^*y-HlcH^f (Rx. ) * 

**v»i*aE«WkWk®*^*' iwcio-OiKt 20 

[0 0 2 1] ^a^^^m^tyn-feXli. 
Pfc»*3n***>'-) S *S©A*<©W»8 <-) * 

*©**■«**»»£#**• ***** M* 

Rett. *nsm^©^*iE^M^* ffl ''^ ;lt ^ T# 

*0 0 2 2] ^ny^3fe5«l*^<t^a-feXB*6C. & 
*/-FC»*r* W&h (.) fctt, 

40 

[0 0 2 3] ^ayjriWI*#ft:^-txtt. £t©fc 
£y_H#fc*©Mtt*frft*fctfc**« **^W« 

[0 0 2 4] *»WOM©li«W***» l ' i " ctt * 
ffilW^5 7 (directional probability depend 50 
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ency graph) ©JBfttO. MUSH*?* y 9 WtftfFtt* 
o & y-H^^ttT< PMcf (Rx. ) 

K„h**V»»4-»#*T?. i=0, 1. ■ • • N 1 
TT*0. f (•) tt. WMHfc 

-Fit. Ktt©U^iK0>'-H*6 a * r * lft ® IB * g 
() £tr®U &©l^;HD/-F £•?"©«•»*&** 

"[0 0 2 5] *w»owo«»KJ:ntf. *a*itan 
*«. jwt*iwtL=yH*»^ #y-Fft*»-r 
« a*©^©fc*©**©7n>y*afc*itt*fl:70 

-tk****-*©**^' HUStftOTNEfcA-F* 
x7»«>V^4(fi©^Bft-&tJ*'&* t **« 
[0 0 2 6] _ 

[0 0 2 7] *H8««TffiV>6n*ffl« rjHJB©«F^J 

V [0 0 2 8] fflf§ rflMS(S#^9 7j »4. -*!T*0. 
*SV»»4iE«W*»** , « ^oBr^©/- FCftttSn 
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[0 0 2 91 «*tt«c«K»«fc* v ^' .» 
Kititf. M^«7-*T^tH. 

[0 0 3 0] H 2*J:tflB7tt. 20 

ii 7 _^^^-^$:^-r. Z.n*>V>m7F®fe7-*-r>7 
[0 0 3 1] H2tt, *«WtJ:*2^-^ D? ' 

«***v«*fc»2ooi*. *™**zvr 

[0 0 3 2] H2©«#fl:»2 0 0Trtt. 

a^t cc-cs»sn««*fl:»2 0O*J:i«li©« so 
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[0 0 3 3] *<Mt»2 0 011 *SC-FfcJM«3n 

<Rx. ) *jwrr*^tK*«»«JM:a*i». fc* 

= 0 i N-ITN&D, f <•) «• 

**v»ttjB«WWM«**. a 2 ©J 

*©«. **ft»2 0 0tt 

[00 34] 1. Co . c, c,- . w«n 

SHIMS, |!SU<D***V»ttW®^*-**» v *£ 

[00351 2. V..V V„-, T^jn 

,_H*&©Aa©*i*&<flfe*H*»» ( ) 

h ( ) tffflv^ni^***- wuBflv^n 
«n«h (.) ctt, **ftw***^** 

[0 0 3 6] c©^n-fe7s©ltal©^Sb«, S<I3n 
f-^D-v^rt©^t:-y h»5V»tt-»#JI't»UT. 1 
o©«Jr*nfc*£tt*£J**"*' j?r#©»igb©#it 

#]T**' _ . 

[0 0 3 7] «^t«2 OOfflWJ^'UMl 
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[0 0 3 8] &*Ht2§2 0 0©l8*tto£^7tt. **** 

b io©«*/-Hj&«H©«ffc«arr*. h©£*& 

e^h. . ,4. «*y-Hnt«lE/-l««nt®"® 
jyjjoltt. H©>]nfc*tt*0T!tt&V>X> F »J © 

H©fTmt;i*5tt* 0 TfttftV»X> F U H 
«U «^tS©»iS««> , ' i «««* 3Sc *" r?,Ct:bT 

[0 0 3 91 jE»/-FK:*v»-c*«)»jflnr«^t sn 
.fcf^x, (fcfc'Uie (0. 1. . - - N-U # 

££±0. «#(t»2 0 0fc*V»T«T©fc»©tt** 
H • x = 0 , 

x N - . ) -Z&<0> OBmlf^ b-tfa^ h 
polctCJJKtS. J}i]©^T0>fc»©tt*tt. £T© 

chk, =0V i e (0, 1 K" 1 * 
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ZrtlZnil&OX}] in,, in,, i 
n 2 . in, ©^©lOSSflU. **Jfc?"2» 1 

ifi©Hl^ out,, out, . o-ut » ut 

„ «tfE/-F4 0 0ttS& 

tc. A^UTin, . in,, i n 2 . • • • * n * 

*wens«u t lt ±e© c h k , 

rttf sttimWfcxoRy- f 4 o 4 *©&• 

COHWltt* &XORy-h402-0. 4 0 2-1. 
4 0 2-2. . • • 4 0 2-kfcA*il>T«*3n 

*[0 0 4 2] H 5**1*86 1*. H2OHWB2 0 0 

[0043105 «#»-r* fc . *«sga«<t*®fc* 

F 5 0 0 ©**»#». 5 0 2 . *3<fc 

tflj|&©fcS#g§5 0 4-0. 504-1. . . • 504 
-j e**.*. ftSEfcy-HV, (fcfcbielO. 
1. . . N-l) i*m*. SM^tlfcffiRx, tt. W 

a*. et,T©^tcbfc^ox^ffan2>. 
[*i] 



fcfc'U chk.lt H i fc*W«*A*«>* 

[0 0 4 0] B3*J:tfH4tt. B2©tt*<t»2 0 0 30 

^ S /-F©«e*-r. h 3 Bf#©*» 

/-F3 0 014. ll©S*3 0 2-0, 3 0 2- 1. 

3 0 2-2, . . . 302-km. *n*ni»© 

Aarotffc©*^©^^****^*"****"*' 
*. #JBttftS*3 0 4B. ltt©X**»©»*«» 
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